Mutations in the small subunit of cyanobacterial ribulose-bisphosphate carboxylase/oxygenase that modulate interactions with large subunits.
In the cyanobacterium Anacystis nidulans (Synechococcus PCC6301), ribulose 1,5-bisphosphate carboxylase/oxygenase (Rbu-P2 carboxylase) is composed of eight large subunits and eight small subunits. There are three regions of the small subunit that contain amino acids that are conserved throughout evolution, from bacteria to higher plants. Since the function of the small subunit is not fully understood, site-directed mutagenesis was performed on highly conserved residues in the first and second conserved regions. Ser-16, Pro-19, Leu-21, and Tyr-54 were replaced by Asp-16, His-19, Glu-21, and Ser-54, respectively. Crude extracts containing the recombinant His-19 mutant enzyme indicated that there was little effect on either Rbu-P2 carboxylase activity or interactions between large and small subunits. However, the Asp-16, Glu-21, and Ser-54 mutations showed effects on Rbu-P2 carboxylase activity and the interaction between large and small subunits. The large and small subunits of the Asp-16, Glu-21, and Ser-54 enzymes were found to dissociate during nondenaturing gel electrophoresis or sucrose density gradient centrifugation. However, the dissociated small subunits remained functional and were capable of reconstituting Rbu-P2 carboxylase activity when added to large subunits. These results indicated that Ser-16, Leu-21, and Tyr-54 might play an important role in interactions between large and small subunits of the A. nidulans enzyme.